1. Introduction N = 2 superconformal theories with c > 3 are phenomenologically attractive as potentially realistic internal sectors of string compactifications. Two types of models of this kind are known: the Kazama-Suzuki models based on coset construction of affine Lie algebras [1] and non-compact models [2] , [3] , [4] . In [2] it was shown that all unitary N = 2 models with c > 3 can be written as SU (1, 1)
A stringent restriction for conformal theories comes from modular invariance. The modular properties of characters of Kazama-Suzuki models without fixed points of field identifications are well known [5] . On the other hand the modular invariance remains largely an open question for non-compact models. Some attempts to answer these questions for strings on SU (1, 1) manifold have been investigated in [6] . It was suggested that the characters of the discrete series D ± contain new sectors, which correspond to isomorphic algebras with integer twists. It was argued that then the left-right symmetric product of the D + ⊕ D − characters is a modular invariant.
Another way of finding modular invariant partition functions for the SU (1, 1) models is to express a known modular invariant partition function in terms of non-compact characters. For instance one could use this approach to determine the field content of the parafermionic coset model SU (1, 1)/U (1) at level 9/4 or central charge c = 26 [4] . This model is of great interest, since it was identified by Witten [7] as a two-dimensional black hole*. The coset structure (1.1) indicates that the N = 2 partition function of SU (1, 1) can be expressed in terms of the parafermionic partition function and the bosonic partition function.
As an example of these ideas we study the N = 2 superconformal SU (1, 1) models. In particular, we show that the characters of the Kazama-Suzuki model SU (3)/(SU (2)×U (1)) can be expressed as an infinite sum of characters of SU (1, 1) model. Using the relationship between these two theories it is clear that a modular invariant combination of the SU (1, 1) characters is given by the diagonal SU (3)/(SU (2) × U (1)) partition function.
* The string theories in curved space-time were also discussed in [4] , and it was proposed that
notice that the SU (1, 1) character does not truncate [10] as it does in the compact case of SU (2) k , where a Z k symmetry is present.
Alternatively one can find the characters for representations of N = 2 superconformal highest weight representations for c > 3 and view them as SU (1, 1) representations. The characters from null state structure of unitary N = 2 representations have been derived in [12] , [13] , [14] . We use the results in [15] , where the N = 2 characters in N S sector were interpreted as non-compact characters. The character for a highest weight N = 2 representation R is defined as
where q = e 2πiτ and w = e 2πiz . Later we specialize to the characters χ R (τ, 0, 0).
The dimension h j,m and the U (1) charge Q j,m of an N = 2 primary state are given
Corresponding to SU (1, 1) representations [16] there are four possibilities (N S sector):
1. Trivial representation for which j = 0, m = 0 and
where
2. Positive discrete series D + n , for which j = n + ǫ, ǫ = 0, 1/2 and m = j + r, r ∈ Z + 0 and
. 
.
4. Continuous series, for which j(j − 1) < ǫ(ǫ − 1). In the principal series j = 1/2 + iρ, ρ ∈ R and m = m 0 + n, n ∈ Z, |m 0 | ≤ 1/2. In the supplementary series j is real with
We are interested in finding a modular invariant partition function
We also require that the coefficient of the vacuum contribution in eq. (2.9) is one and the coefficients N p,q are non-negative integers. Note that in the partition function the characters are specialized to values z = u = 0. In the following we use these specialized characters. It is also useful to define the supersymmetric partition p(ℓ) as the multiplicity of states that are generated by operating with the modes of N = 2 generators on the vacuum
The simple structure of the characters (2.5)-(2.8) makes it easy to express q n , n ∈ Z as a sum of the characters. The relation is found by first noticing
where t ∈ Z/2 and s ∈ Z and the powers of q on the right hand side of eq. (2.11) are given
Here n is defined through
The possible values of j, m, and h j,m are given in eqs. (2.4)-(2.8). The q expansion for discrete series gives
where the powers of q on the right hand side are given either by eq. (2.12) or recursively by eq. (2.13). Using eqs. (2.11) -(2.13) enables us to express the character of a KazamaSuzuki model with known modular properties as a sum of non-compact characters.
SU (3)/(SU (2) × U (1)) Characters
The simplest N = 2 superconformal model with central charge greater than three is the Kazama-Suzuki model SU (3)/(SU (2) × U (1)) with c = 6k/(k + 3) and k > 3. The character for these models has been found in [17] . In N S sector we have 
As an example, take the SU (3) coset model at level 4 in terms of the SU (1, 1) characters at level 16. We find χ 
3)
The subscripts of the continuous characters correspond to (h, Q). We have checked with
Mathematica that also the J 0 parts on the left and right hand side of eq. (3.3) are equal. This is expected, since if one makes a twist, which preserves the algebra [18] , 4) to the N = 2 character χ(τ, 0, 0), and after that a modular transformation (τ, z, u) → (−1/τ, z/τ, u + (cz 2 )/(6τ )) [19] , one obtains the following relation between the twisted and non-twisted characters:
This implies that also the U (1) parts in eq. (3.3) are equivalent, when the characters are evaluated at the same point.
It is also possible to deconstruct the characters of other representations explicitly similarly than (3.2). This deconstruction is given in appendix A.
Modular Invariants and Discussion
We have demonstrated that SU (3)/(SU (2) × U (1)) characters can be written as a sum of SU (1, 1) characters. Since modular transformation matrices are unitary, it is well known that combining the SU (3)/(SU (2) × U (1)) left and right sectors diagonally leads to a modular invariant partition function Because of the GSO projection, the partition function for ten dimensional NeveuSchwarz-Ramond model is known to vanish by the Riemann identity. In [21] it was shown that there exists a generalized Riemann identity by which the diagonal four dimensional partition function, based on compactification on nine copies of superconformal minimal models at level 1 vanishes. Along similar lines one should be able to explicitly show that the four dimensional partition function for Kazama-Suzuki models SU (n)/(SU (n − 1) × U (1)) with c = 9 vanishes. We hope to return to this issue later.
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Appendix A.
In this appendix we write the character as the power series expansion (3.2). The character (3.1) can be written as
(A.1)
If ℓ i ≥ 0 in the first term, then ℓ i < 0 in the second term, otherwise ℓ i ≤ 0. For our purpose it is useful to diagonalize the exponent in ℓ 1 and ℓ 2 . To do that we write ℓ 1 = ℓ
With this change and changing the summation appropriately each term in the character (A.1) can be written in the form:
We have divided ℓ 
For the other quadrants (we change the ℓ i ≺ 0 summations to ℓ i ≻ 0):
We want to write this in a form from which we can read off the multiplicities of various
From this it is easy to see that .4) and the ℓ and s 1 sums can be changed as follows
Similar considerations for ℓ ′ and s 2 summations give
We still want to deal with the summations over ℓ 
Changing summation over the variablel, wherel is defined as
we get (A.9) to the following form 
